ABSTRACT Ptychostomum pacificum J. R. Spence & Shevock, a new and highly distinctive species restricted to fen habitats within coniferous forests in California, Oregon, and extreme western Nevada is described and illustrated. This species appears to be related to P. turbinatum (Hedw.) J. R. Spence but is easily distinguished by a combination of features including large size, percurrent yellowish-brown costa with numerous incrassate cells at the leaf tip, strongly recurved leaf margins, and elongate cylindrical to narrowly pyriform capsules.
The genus Bryum sensu lato with nearly 450 currently recognized species (Crosby et al. 2000) remains a complex and taxonomically challenging group of mosses. However, this polyphyletic genus has recently been divided into several segregate genera (Spence 2005 (Spence , 2007 Spence and Ramsay 2005; Holyoak and Pedersen 2007) . The Bryaceae are a major component of the bryoflora along the Pacific slope of North America, and California, with 60 taxa, leads all other states and provinces of North America in the number of species in this family (Norris and Shevock 2004; Malcolm et al. 2009; Spence unpublished data) . Historically, bryologists generally avoid collecting Bryum if sporophytes are lacking since most keys have relied heavily on sporophytic characters. This collecting approach has greatly hindered work on this group of mosses since many useful gametophytic characters are currently recognized to make identification of sterile collections possible. During the course of developing the treatment of the Bryaceae for the Flora of North America Project (FNA Vol. 28 in prep.) , the first author determined that several additional taxa remain undescribed, and many of these new taxa reside in California. This paper is an effort to reduce this backlog of species awaiting formal publication.
This new species is described in the genus Ptychostomum Hornsch., which has been shown to be distinct from Bryum sensu stricto (B. argenteum Hedw. and its allies) by both molecular and morphological studies (Pedersen et al. 2003; Spence 2005; Holyoak and Pedersen 2007) . Most of our familiar boreal-temperate species of Bryum actually belong in Ptychostomum, and have been transferred elsewhere for the Bryophyte Flora of North America (Spence 2005 (Spence , 2007 .
Based on the herbarium record examined to date (CAS, UC), ''P. pacificum'' was first collected by the second author in 1975. This collection was sent to Dan Norris (UC) who at the time at Humboldt State University was working toward a California moss flora. The specimen was returned as ''Bryum sp. possibly undescribed.'' Many collections of this fen species were subsequently obtained by the second author but sporophytes remained unknown. In 1999, a population of ''P. pacificum'' was discovered by David Toren (CAS) in Lake County, California that contained a few sporophytes, and a couple years later the second author found sporophytes in a Sierra Nevada occurrence. Of the nearly 75 occurrences documented by herbarium vouchers, sporophytes have only been documented seven times. Interestingly, Andrews (1935) describes ''sterile forms'' of Ptychostomum turbinatum (Hedw.) J. R. Spence from the west (without specific localities) with stem lengths reaching 10 cm or more, which suggests that at least some prior collections of ''P. pacificum'' may exist in other herbaria and are likely to be labeled as P. turbinatum, a much smaller species.
TAXONOMIC TREATMENT
Ptychostomum pacificum J. R. Spence & Shevock, sp. nov. (Figs. 1, 2 (1-6 from Shevock 14233; 7-20 from Toren 9586B; both in KRAM). Scale bars: a 2 0.5 cm (2-13); b 2 0.5 cm (14); c 2 0.5 cm (1); d 2 1 mm (15-17); e 2 100 mm (18-20).
Plantae robustae, caulibus usque 12 cm; margines folii proximales recurvae, limbidio pervaldo, ex 2-4-stratis composito, partim bistratoso, ad apicem folii cellulis distalibus laminalibus incrassatis, saepe rubro-brunneis, costa apicem folii non attingenti vel percurrenti; capsula elongata, cylindrica vel clavata, 3-5 mm, brunnea, symmetrica.
Plants medium to robust, in dense or open turfs, green or yellow-green. Stems 2-12 cm, red-brown, lacking central strand, evenly foliate to somewhat crowded distally, often strongly radiculose. Leaves narrowly to broadly ovatelanceolate to ovate, 3-5 mm, somewhat enlarged towards stem apex, weakly concave distally, leaves below becoming strongly concave and sometimes cucullate, weakly to moderately keeled, yellow-green to bright green, becoming blackish to red-brown when old, strongly contorted when dry, distally spirally twisted, erectspreading to spreading wet, not or weakly decurrent; apex acute to acuminate, often colored golden-brown, margins revolute to mid-leaf, smooth to weakly serrulate distally, costa brown to red-brown, strong, not reaching apex to percurrent, rarely very short excurrent in stout serrulate awn, limbidium extremely strong, 2-4 rows, yellowish, partially bistratose below, distal and median laminal cells rhomboidal to hexagonal, 15-25 mm wide, 30-70 mm long, mostly 2-3:1, thin walled except colored distal cells which are strongly incrassate, proximal laminal cells gradually rectangular, about the same width or somewhat narrower than cells above, somewhat longer than cells above, 15-20 (25) mm wide, 40-90 mm long, often reddish, alar cells not differentiated. Specialized asexual reproduction absent. Sexuality dioecious; outer perichaetial leaves similar to vegetative leaves, inner leaves smaller, more triangular, with more acuminate apex; perigonium distinctly enlarged and conspicuous, outer leaves similar to vegetative leaves, inner leaves broadly ovate and abruptly acute. Seta 2-4 cm, straight, red-brown to yellow-brown, slender. Capsule elongate cylindric to clavate, 3-5 mm, brown, symmetric, mouth brown to redbrown, somewhat constricted when mature below mouth, exothecial cells irregularly elongate, 15-25 mm wide, 30-60 mm long, mostly 4:1, shorter in 2-3 rows at mouth; peristome well developed, exostome teeth yellow, lanceolate, 500-650 mm long, strongly trabeculate; endostome membrane high, K height of exostome, pale hyaline to yellowish, processes well developed, perforations oval, smooth, cilia somewhat variable, 2-3, sometimes short, mostly appendiculate; operculum low convex, apiculate. Spores pale yellow or pale brown, finely papillose, 12-16 mm.
Paratypes The new species appears to be closest to P. schleicheri (Schwä gr.) J. R. Spence and P. turbinatum (Hedw.) J. R. Spence, but also mimics large specimens of P. pseudotriquetrum (Hedw.) J. R. Spence & Ramsay. All these species occur on wet sites on soil, organic muck, and sometimes wet rocks, and all can occur in various kinds of wetlands. Until sporophytes were discovered it was generally thought to be a robust form of P. turbinatum. However, that species has broadly turbinate capsules, a plane leaf margin (occasionally revolute proximally), usually short-excurrent costa, and is a much smaller plant with smaller leaves (to 4 mm) and shorter stems (to 3-4 cm). Ptychostomum schleicheri is also robust, but is characterized by its broad, uncontorted, yellowish leaves, very broad laminal cells, and turbinate capsules. Ptychostomum pseudotriquetrum differs from P. pacificum by its strongly decurrent leaves, distinctly short-excurrent costa, shorter proximal lamina cells, and unistratose limbidium.
The most distinctive features of P. pacificum include the large size, colored leaf tip with incrassate cells, mostly percurrent or shorter costa, proximally recurved leaf margins, very strong limbidium, large conspicuous perigonia, and elongate capsule.
HABITAT AND ECOLOGY
Ptychostomum pacificum is restricted to perennially wet fen habitats within coniferous forests primarily dominated by Pinus contorta Lounon, Abies concolor (Gordon & Glend.) Lind., Abies magnifica A. Murray, or a combination of these species. Few flowering plants occur among populations of Ptychostomum pacificum. Taxa listed on herbarium labels for multiple occurrences of P. pacificum include Camassia quamash (Pursh) Greene, Dodecatheon jeffreyi Van Houtte, Drosera rotundifolia L., Eriophorum crinigerum (A. Gray) Beetle, Kalmia polifolia Wangenh., Ledum glandulosum Nutt., Pedicularis groenlandica Retz., Phalacroseris bolanderi A. Gray, Rhododendron occidentale (Torr. & A. Gray) A. Gray, Saxifraga oregana Howell, Salix spp., Vaccinium uliginosum L. ssp. occidentale (A. Gray) Hultén, and Veratrum californicum Durand. Bryophytes generally associated with Ptychostomum pacificum include Aulacomnium palustre (Hedw.) Schwägr., Drepanocladus aduncus (Hedw.) Warnst., Philonotis americana (Dism.) Dism., P. tomentosa Mol. in Lor., Ptychostomum weigelii (Spreng.) J. R. Spence, Sphagnum spp., and occasionally, Meesia triquetra Å ngstr. Fen habitats throughout the range of Ptychostomum pacificum are acidic in pH and all populations contain one or more members of the Ericaceae, usually Vaccinium, Kalmia, or Ledum. Ptychostomum turbinatum is reported to be mildly calciphilous, P. schleicheri is reported to be acidophilous, and P. pseudotriquetrum appears to be tolerant of a relatively broad range of pH conditions.
At first glance, P. pacificum colonies (especially male plants) are reminiscent of Rhizomnium pseudopunctatum (Bruch & Schimp.) T. Kop. in stature and mat growth-form, although P. pacificum is considerably more yellow-green in color. However, with a hand-lens inspection it is clear that this plant is actually a member of the Bryaceae and not the Mniaceae.
DISTRIBUTION
Populations of Ptychostomum pacificum range from the Cascades of central Oregon in the Three Sisters Wilderness, Willamette National Forest, Lane Co. southward to the southern portion of the Sierra Nevada of California on the Sequoia National Forest, Tulare Co. with a disjunct occurrence recently discovered in the San Bernardino Mountains, San Bernardino National Forest. In northern California this species also extends west and south from the Klamath Mountains into the Northern Coast Ranges, Mendocino National Forest and just east of Lake Tahoe in Nevada, Humboldt-Toiyabe National Forest. Although P. pacificum occurs across a wide geographical area, the actual habitat of perennially wet fens within montane to subalpine coniferous forests is considerably restricted. Populations range in the north from 4465 feet to over 9300 feet in the southern portion of its range. Based on the herbarium record, this species is more frequently encountered in the Sierra Nevada of California, especially from Yosemite National Park southward. However, this may be an artifact of the more systematic bryophyte inventory work that has occurred in this portion of the species' range.
CONSERVATION IMPLICATIONS
Fens throughout the Pacific Slope are very fragile habitats and are ecologically diverse and species-rich environments. Within the coniferous zone these fens comprise less than two percent of the landscape. Some of these fens have been adversely impacted by intensive grazing activities, or have been drained, channelized, or the water flow through them altered by road construction or erosion by headcutting. However, these riparian systems today are viewed as important habitat types for biodiversity. Nearly all reported populations of Ptychostomum pacificum are on public lands either administered by the USDA, Forest Service or the USDI, National Park Service. Since fen habitats are increasingly likely to receive a wide variety of protective measures by these land-management agencies, the long-term conservation of this narrowly distributed species seems secure.
